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These AOM characteristics make the possibility of preventing it, through vaccines, the main and most attractive option for its management. Several studies have shown that the most common bacterial pathogens to cause AOM are Streptococcus pneumoniae together with nontypeable Haemophilus influenzae (NTHi) and Moraxella catarrhalis and to a lesser extent, Streptococcus pyogenes and Staphylococcus aureus. Finally, viral agents [influenza, respiratory syncytial virus (RSV), adenovirus, parainfluenza, and other viruses] account for approximately 30% of the cases and, together with bacteria, account for approximately 15% of cases of AOM. The incorporation of pneumococcal conjugate vaccines into routine infant immunization programs in an increasing number of countries worldwide, as well as the expansion of influenza vaccine recommendations for several pediatric age groups, has created an expectation of a decrease in AOM-related morbidity in these populations. The experience gained from the consolidation of these programs worldwide has taught us important lessons that deserve to be analyzed in this editorial.
The evaluation of the influenza vaccine impact on the reduction of AOM episodes in randomized controlled trials has shown conflicting results regarding the influenza vaccine efficacy in preventing AOM episodes in children. The presence of a broad spectrum of respiratory viruses potentially implicated in AOM in children, as well as the lower efficacy of influenza vaccine in infants ---the age group most often affected by otitis ---are the main reasons for the limited effectiveness of influenza vaccines in preventing AOM in children.
EDITORIAL the vaccines (the replacement phenomenon). 4 Moreover, these studies have shown a greater efficacy for outcomes considered more severe, associated with complex otitis, tympanostomy tube placement, and recurrent otitis media. These results suggested that the use of PCVs in young infants would be more effective for the prevention of complex otitis and chronic otitis with effusion than for prevention of episodes of simple acute otitis media.
S. pneumoniae is recognized as a pathogen responsible for early infections and can act as a trigger for middle ear lesions, generating a cascade of events that will result in subsequent polymicrobial infections, more often related to NTHi strains and biofilm formation. Infections caused by NTHi show greater risk of treatment failure and complications, such as recurrence and chronicity. 5 Another important finding of these studies was that the late administration of PCVs in toddlers older than 1 year of age was not as effective in preventing complex cases, when compared to the administration of PCVs in young infants. The probable interpretation of this finding is that immunizing older children that have already experienced an initial episode of pneumococcal otitis cannot exert a protective effect in preventing the events that will lead to the formation of complex and chronic otitis media, since the pathogenic alterations that predispose these children to subsequent episodes have already been triggered and, at this stage, the serotypes included in the PCVs are not a relevant cause of infection. 5 After the inclusion of PCVs into infant immunization programs, real-world observational studies found a significant reduction not only in AOM episodes, but mainly in the incidence and prevalence of complex cases. Overall, the magnitude of the reduction substantially exceeded the predictions based on the results obtained in the prelicensing studies. For instance, in the United States, a few years after the introduction of PCV7, there was a reduction of up to 28% in frequent otitis media, 23% in ventilation tube placement rates, 42% in antimicrobial prescriptions and 43% in the rates of outpatient visits related to otitis media in children younger than 2 years. In the United Kingdom, there was a 22% reduction in the incidence rates of otitis media in children younger than 10 years of age following the introduction of PCV7, with an additional 19% reduction after PCV7 was replaced by PCV13. 4, 5 Similarly, in Brazil, the rates of outpatient visits related to all-cause otitis AOM decreased 44% in children aged 2---23 months after the introduction of PCV10. 6 Also worth mentioning is the reduction in the incidence rates of penicillin-resistant pneumococci, both among invasive disease isolates and middle ear and nasopharyngeal isolates. 4, 5 The licensing of the 10-valent conjugate pneumococcal vaccine (PCV10), which utilizes H. influenzae D protein as carrier in 8 of its 10 serotypes, brought the perspective of a potential additional benefit of protection against infections caused by NTHi. However, to date it has not been possible to convincingly demonstrate, in the several countries where this vaccine was introduced, that this effect can be attained in children vaccinated with PCV10.
Therefore, despite the promising data regarding the impact of PCVs on the burden of AOM and its complications, it is important to note that the main benefit of these vaccines remains the prevention of invasive pneumococcal diseases in childhood. The development, in the coming decades, of more effective vaccines against the influenza virus, of vaccines against other clinically relevant viruses such as RSV, adenovirus and parainfluenza virus, of protein vaccines that can provide universal protection against all pneumococcal serotypes, as well as effective vaccines against NTHi infections, usually associated with recurrent and complex otitis, will be of crucial importance in ultimately considering otitis a vaccine-preventable disease.
